APPENDIX 5

FISH ABNORMALITILES



Appendix 5
Fish External Abnormalities

Methods for Examinations of Fish External Abnormalities - Adopted from the Ohio EPA, and
copied verbatim from IDNR 2001.

External Abnormalities - All fish that are captured are examined for the
presence of gross external anomalies and their occurrence is recorded in the
fish data sheet and subsequently entered into the FINV database. In order to
standardize the procedure for counting and identifying anomalies the following
criteria should be followed.

All fish are examined for gross external anomalies. These are anomalies that
are visible to the naked eye when the fish are captured, identified, and counted.
Table 1 lists the types of anomalies which are recorded on the fish data sheet
and subsequently entered into FINV. Exact counts of anomalies present (i.e. the
number of tfumors, lesions, etc. per fish) are not made; however, light and heavy
infestations are noted for certain types of anomalies (Table 1). An external
anomaly is defined as the presence of an externally visible skin or subcutaneous
disorder. Ultimately, the number and percentage of DELTs and non-DELTs are
computed and recorded in the FINV database. Then the total percent anomalies
for a specific type of anomaly or group of anomalies can be calculated for 1 or
more sites.

The following is a review of some anomalies commonly encountered in freshwater
fishes. These characteristics should be used in determining the types of
external anomalies present and in coding the fish data sheets.

1. Deformities - These can affect the head, spinal vertebrae, fins, stomach
shape, and have a variety of causes including toxic chemicals, viruses,
bacteria, (e.g. Mycobacterium spp.), infections, and protozoan parasites
(e.g. Myxosoma carebaiis, Post 1983). Fish with extruded eyes (see
Popeye disease) or obvious injuries should not be included.

2. Eroded fins - These are the result of a chronic disease principally caused
by flexibacteria invading the fins and causing a necrosis of the tissue
(Post 1983). Necrosis of the fins may also be caused by gryodactylids, a
small frematode parasite. When necrosis occurs in the tissue at the base
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of the caudal fin, it is referred to as peduncle disease. Erosions also
occur on the preopercle and operculum and these should be included. In
Ohio streams and rivers this anomaly is generally absent in least impacted
fish communities, but can have a high incidence in polluted areas. It
occurs most frequently in areas with multiple stresses, particularly low or
marginal dissolved oxygen (D.O.) or high femperatures in combination with
chronic toxicity (Pippy and Hare 1969, Sniezko 1962).

. Lesions and ulcers - These appear as open sores or exposed tissue and can
be caused by viral (e.g. Lymphocystis sp.) and bacterial (e.g. Flexibacter
columnaris, Aeromonas spp., Vibrio sp.) infections. Prominent bloody areas
on fish should also be included. Small, uncharacteristic sores left by
anchor worms and leeches should not be included unless they too, are
likewise infected. As with eroded fins, lesions often times appear in areas
impacted by multiple stresses, particularly marginal D.O. in combination
with sublethal levels of toxics.

. Tumors - These result from the loss of carefully requlated cellular
proliferative growth in tissue and are generally referred to as neoplasia
(Post 1983). In wild fish populations, fumors can be the result of
exposure to toxic chemicals. Baumann et al. (1987) identified polynuclear
aromatic hydrocarbons (PAHSs) as the cause of hepatic fumors in brown
bullheads in the Black River (Ohio). Viral infections (e.g. Lymphocystis)
can also cause fumors. Parasites (e.g. G/lugea anomala, and Ceratomyxa
hasta; Post 1983) may cause tumor like masses, but these should not be
considered as tumors. Parasite masses can be squeezed and broken
between thumb and forefinger; whereas true tumors are firm and not
easily broken (P. Baumann, personal communication).

. Anchor worm (Lernaea cyprinacea) - This is a common parasitic copepod
and can be identified by the presence of an adult female which appears as
a slender worm-like body with the head attached (buried) in the flesh of
the fish. A small, characteristic sore is left after the anchor worm
detaches. Attachment sites are included in the determination of light and
heavy infestations. If the formed attachment site becomes infected and
enlarged as the result of an infection, it should be recorded as a lesion.

. Black spot - This disease is common fo fish and is caused by the larval
stage of a trematode parasite (e.g. Uvulifer ambloplitis and Crassiphiala
bulboglossa). They are easily identified as small black cysts
(approximately the size of a pin head) on the skin and fins. Black spot has
been reported as being most prevalent on fish inhabiting relatively shallow
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stream and lake habitats which have an abundance of aquatic vegetation
with snails and fish eating birds, 2 of its intermediate animal hosts. It
may also increase in frequency in mildly polluted streams or where fish
are crowded due to intermittent pooling.

7. Leeches - These parasites belong to the family Piscicolidae and are usually
greenish brown in color and 5-25 mm long (Allison et al. 1977). Leeches
can be identified by the presence of 2 suckers (one on each end) and the
ability to contact or elongate their body. They may occur almost
anywhere on the external surface of the fish, but are most frequently
seen on the anterioventral surface of bullheads (Ictaluras spp.). Field
investigators should become familiar with the small sores or scars left by
leeches as these are included in the determination of light and heavy
infestations. If these sores become enlarged and infected they are also
regarded as lesions. Leeches are seldom harmful to fish unless the
infestation is very heavy.

8. Fungus - There is a growth that can appear on a fish's body as a white
cottony growth and is most frequently caused by Saprolegnia parasitica.
This fungus usually attacks an injured or open area of the fish and can
eventually cause further disease or death.

9. Ich or Icthyophthirus multifilis - This is a protozoan that manifests itself
on a fish's skin and fins as a white spotting. This disease rarely occurs in
wild fish populations.

10. Popeye - This disease is generally identified by bulging eyes and can be
caused by gas accumulation in areas where the water is gas
supersaturated. It occurs most frequently in Ohio as the result of fluid
accumulation from viral infection, nematodes (Philometrasp.), or certain
trematode larvae (Rogers and Plumb 1977).

Information on external anomalies is recorded because many are either caused
or exacerbated by environmental factors and often times indicate the presence
of multiple, sublethal stresses. Komanda (1980) found that morphological
abnormalities are uncommon in unimpacted, natural fish populations. The effects
of temperature, salinity, dissolved oxygen, diet, chemicals, organic wastes, etc,
especially during the ontogeny and larval stages of fished can be the cause of
many types of anomalies (Berra and Au 1981). The presence of anomalies on fish
may act as an index of pollution stress. A high frequency of DELT anomalies
(deformities, eroded fins, lesions, and fumors) is a good indication of stress
caused by sublethal stresses, intermittent stresses, and chemically
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contaminated substrates. The percent DELT anomalies is a metfric of the IBI
(Ohio EPA 1987). Field investigators are urges to refer to texts on fish health
for further information and pictures of specific anomalies. If necessary,
affected fish should be preserved for laboratory examination.

Table 1. Anomaly codes utilized to record external anomalies on fish.

Anomaly Description of the anomaly
code

D Deformities of the head, skeleton, fins, and any body parts.

E Eroded fins.

L Lesions, ulcers.

T Tumors.

M Multiple DELT anomalies (e.g. lesions, tumors, etc.) on the
same individual fish.

AL Anchor worm - light infestation: fish with 5 or fewer
attached worms and/or previous attachment sites.

AH Anchor worm - heavy infestation: fish with 6 or more
attached worms and/or previous attachment sites.

BL Black spot - light infestation: spots do not cover most of the

body with the average distance between spots greater than
the diameter of the eye.

BH Black spot - heavy infestation: Spots cover most of the body
and fins with the average distance between spots less than
or equal to the eye diameter.

CL Leeches - light infestation: Fish with 5 or fewer attached
leeches and/or previous attachment sites.
CH Leeches - heavy infestation: Fish with 6 or more attached
leeches and/or previous attachment sites.
F Fungus.
I Ich (Icthyophthirus multifilis).
N Blind - one or both eyes; includes missing and grown over

eyes (does not include eyes missing due to Popeye disease).

Emaciated (poor condition, thin, lacking form).

External parasites (other than those already specified).

Swirled scales.

Popeye disease.

NIX|[S|ol®n

Wound, other, not included above.
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